The organisms were grown in a mineral salt medium (Karlsson and Barker, 1948) , containing 1.0 per cent glucose, on a rotary shaker at 30 C for 24 hours. At the time of harvesting the cultures contained approximately 7 X 107 cells per ml.
The cells were centrifuged from the growth medium, and suspensions containing 0.05 mg of cell nitrogen per ml were prepared in M/15 potassium phosphate buffer of pH 7.0. For respiration studies with succinic acid as substrate, cells contained in 10 ml of the above suspension were washed five times with 10 ml portions of potassium phosphate buffer. Washing was performed at room temperature and required approximately 60 minutes. Because of the extremely low concentration of magnesium stimulating glucose oxidation (Goucher and Kocholaty, 1954) , cells used for studies with glucose as substrate were treated as follows: The harvested organisms were washed two times in the above manner, then suspended in phosphate buffer (0.05 mg cell N/ml), and 15 ml of this suspension were stirred with 5 g of "K-Dowex 50" at room temperature for 90 minutes. Immediately following washing or treatment with the resin, 0.5 ml portions of cells (0.025 mg cell N) were placed in the reaction chamber of the Warburg flask for respiratory studies.
Disruption of bactria by sound waves. Suspensions at concentrations of 0.05 mg cell N/ml were incubated in phosphate buffer in the presence or absence of 0.0017 M MgSO4, at 35 C for the lengths of time indicated in the figures in the text. Following incubation the cells were sedimented, and m/15 potassium phosphate buffer at 0.0017 m MgSO4 was used in preparing suspensions containing either 0.2 or 0.05 mg cell N/ml. For determining the capacity of whole cells to oxidize succinic acid, 0.5 ml portions of the latter suspensions were used per Warburg flask. For the preparation of bacterial suspensions to be treated by sound waves, 20 ml portions of the above suspension (0.2 mg N/ml) were placed in the Raytheon 10kc magnetostrictive oscillator and treated at 5-10 C for 5 minutes at peak intensity. This treatment reduced the number of intact organisms by 90 per cent as judged by microscopic observation in the Petroff-Hausser chamber. For respiratory studies 2.5 ml (0.5 mg cell N) of this sonerated suspension were used per Warburg flask.
Respiratory studies. Oxygen uptake was measured in the Warburg apparatus (Umbreit, Burris, and Stauffer, 1951) . Determinations were made at 30 and 35 C, at pH 7.0 in M/15 potassium phosphate buffer made to 2 X 10-3 M MgSO4 in the reaction mixture. As substrates, 1 X 10-i moles of glucose or of succinic acid were used per Warburg flask. The reaction mixture had a final volume of 3.0 ml, and the center well of the flask contained 0.15 ml of 35 per cent KOH and a filter paper wick. The interval during which the cells were separated from magnesium or the other ions of the growth medium contained in the side arm of the flask is noted in the figures and represents only the interval between the equilibration of the respirometer and the dumping of the contents of the side arms. Fifteen minutes were allowed for thermal equilibration. Endogenous respiration was negligible in the presence or absence of MgSO4.
RESULTS AND DISCUSSION
Prior to determining the oxidative capacities of microorganisms, celLs may be washed free of the ions of the growth medium and then suspended in phosphate buffer (Umbreit, Burns, and Stauffer, 1951) . Often (Goucher and Kocholaty, 1954; Karlsson and Barker, 1948; Stanier, 1947 ) the interval during which the celLs are maintained in buffer is tacitly considered an uncritical determinant in the manifestation of respiratory potentialities. However, data presented in figure 1 indicate that both the time required for celLs of Azotobacter to adapt to the oxidation of succinate, and the rate of succinic acid oxidation attained are decidedly affected by the time interval in which the cells are maintained in Mg++-free buffer.
From figure 1 it is observed that cells of Azotobacter, incubated at 30 C in buffer in the presence of Mg ion, are essentially as capable of oxidizing succinic acid added 60 c. Cells to which MgSO4, or the salts of the growth medium and substrate were added 30 min after equilibration.
Contents of Warburg flask. Reaction chamber: 0.5 ml cells, 2.3 ml M/15 potassium phosphate buffer pH 7.0; 0.1 ml MgSO4 in reaction chamber or side arm; 0.1 ml succinate 1 X 10-moles in side arm; temp = 30 C. Center well: 0.15 ml 35 per cent KOH. (Ochoa, 1951 [voL. 70 The importance of a rigidly controlled ionic environment, during manometric determinations of the respiratory activities of cells at Azotobacter, has been emphasized elsewhere (Goucher and Kocholaty, 1954 It is concluded that the maintenance of the integrity of the respiratory system of the cell is essentially dependent on the Mg ion content of the suspending medium.
